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Introduction Abstract

Potentilla L. is a large genus of about 490 species (Sojak 2009), with Patentilla nanapetala AR Bean, a
new endemic Australian species,

is described, illustrated, and its
distributian mapped. The name

its greatest species diversity in the temperate and boreal regions of
the northern hemisphere. Molecular phylogenetic studies over the

last decade or so have done much to clarify the relationships within Argentina anserina (L) Rydb. (farmerly
Potentilla, allowing a more objective way of determining the status of Potentilla anserina L) is accepted.
the numerous satellite genera. Argentina Hill is one such genus of long Potentilla crantzif (Crantz) Beck ex
standing, which was reinstated by Sojak (2010), based on the convincing Fritsch is remaved from the Australian

. ¢ flora; and the genus Fragaria L
S X T A X R reinstated for Australia. A key to the

Australia has six species of Potentilla and a single Argentina species, Australian Patentilla L., Fragaria and
and recent state floras and censuses (Harden & Rodd 1990; Barker et al. Argentina Hill is presented.
2005; Walsh & Stajsic 2008) assign them all as alien to Australia. Key words: Argentina, Fragaria, new

In this paper, a Potentilla sp. from arid parts of eastern central Australia species, Australian flara, identificatian
is shown to be distinct from any other named species, and is endemic
(and therefore indigenous) to Australia. It is formally described here
as Potentilla nanopetala A.RBean, and its distribution is mapped and
illustrations are provided. Potentilla anserina L. is transferred to the
recently reinstated genus Argentina, as Argentina anserina (L) Rydb., and
its origin status and taxonomic status are discussed. The Australian record
of Potentilla crantzii (Crantz) Beck ex Fritsch is found to be erroneous, and
that name is removed from the Australian flora. The genus Fragaria L. is
reinstated on the basis of recent molecular studies.

A dichotomous key to all Australian native and naturalised taxa of
Potentilla, Fragaria and Argentinais presented.
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Materials and methods

This study is based on an examination of herbarium
specimens from AD, BRI, CANB, MEL and NSW,
including more than 60 specimens of Potentifla supina
L, 50 specimens of P. anserina and one specimen of P,
heynii Roth, In addition, several high-quality images of
herbarium specimens of P. heynii have been examined,
originating from the Museum National d’ Histoire
Naturelle (P). Images of type specimens of P. supina and
P. anserina have been viewed. Measurements of petals,
stamens and carpels are based on material preserved
in spirit, or reconstituted with boiling water; all other
measurements were made from dried herbarium
specimens. Potentilla nanopetala has been examined in
the field by the author.

Taxonomy

Potentilla nanopetala A.R.Bean, sp. nov.

Type: SOUTH AUSTRALIA. Burlieburlie Waterhole off
the Strzelecki Track, S of Innamincka, 27° 48'5 140° 43'E,
23 October 2007, TS. Te 205, DJ. Duval, PJ. Lang & M.J.
Thorpe (holo: AD 213898; iso: K, n.v.).

With affinity to P, heynii, but differing by the terminal
leaflet and lateral leaflets not deeply incised, the stem
indumentum with two classes of hairs, the often shorter
fruiting pedicels, and the consistently and conspicuously
ribbed achenes.

[P. supina auct.non L.; Jacobs & Pickard (1981), Harden
& Rodd (1990), Barker et al. (2005), APC (2014)]

Decumbent, suberect or erect annual herb to 20 cm
high and 30 cm across, runners absent. Leaf rosettes
absent from fertile plants. Stems and petioles terete,
with two distinct indumentum types; pilose hairs,
moderately dense to dense, spreading, seemingly
unicellular, cylindrical in transverse section, 0.5-1.4 mm
long; and curved to flexuose hairs, uniseriate, 2-5-celled,
segments flattened, each segment at right angles to the
adjacentone,0.15-0.4 mm long. Leavesall ternate (some
plants), or mostly ternate, with some of the lower leaves
pinnate, with 5 leaflets (some plants); stipules adnate to
base of petiole, oblong to elliptical, 2.0-3.5 mm long,
0.8-1.0 mm wide, green, pilose throughout, margins
entire, apex obtuse. Petioles 3.5-18 mm long, the longer
ones towards the base of the plant; lamina 5.0-14.0 mm
long; terminal leaflet broadly obovate, 4.5-9.0 mm long,

shortly petiolulate, with 7-9 obtuse lobes, incised about
halfway to midrib; lateral leaflets opposite or slightly
disjunct, obovate, 2.5-6.0 mm long, sessile, with 3-6
obtuse lobes incised about halfway to midrib; petioles
and leaves with numerous unicellular pilose hairs on
both surfaces, multicellular hairs absent. Flowers axillary,
solitary, 3.2-5.0 mm diameter, 5-merous; pedicels 1.3~
2.1 mm long. Epicalyx segments elliptical, 1.3-2.5 mm
long, 0.5-0.9 mm wide, slightly shorter than sepals, with
numerous antrorse unicellular hairs on both surfaces,
margins entire, apex obtuse; sepals triangular, 1.6-3.0
mm long, 1.3-1.5 mm wide at base, with numerous
antrorse unicellular hairs on outer surface, apex acute.
Petals elliptical to spathulate, 1.0-1.2 mm long, 0.5-0.6
mm wide, much shorter than sepals, glabrous, yellow,
apex obtuse. Stamens 14-16 in two whorls; anthers
basifixed, 2-locular, 0.15-0.2 mm long; shorter filaments
0.25-04 mm long, longer filaments 0.6-0.7 mm
long; staminal filaments surrounded by erect, dense,
transparent, unicellular hairs, ¢. 0.6 mm long. Carpels
glabrous, c. 50 per flower; torus subglobose, glabrous or
with scattered patent hairs. Style slender, subterminal,
sparsely glandular, 0.3-0.5 mm long, width uniform
for much of its length, but tapering near the apex. Fruit
enclosed by epicalyx and sepals; fruiting pedicels erect,
1.8-7 mm long; achenes 0.6-0.7 mm long, 0.45-0.5 mm
diameter, ovoid, pale brown to black, glabrous, with a
few conspicuous longitudinal ribs. (Fig. 1)

Specimens examined: NEW SOUTH WALES. Billabong
of Darling River, 10 km SW of Wilcannia, 31° 38'S 143° 18'E,
16:.1979, K. Paijmans 2766 (CANBY); Billabong of Darling River,
10 km SW of Wilcannia, 31° 38'S 143° 18'E, 8.vi.1979, K. Paijmans
2809 (CANB, NSW); Narran Lakes Nature Reserve, c. 71 km by
road ENE of Brewarrina, 29° 41'S 147° 27'E, 15.ix.2004, A.R. Bean
22942 (BRI, NSW); On edge of Cavendilla Creek, WSW of picnic
area, Kinchega N.P, 32° 24'S 142° 14'E, 20.iii.1997, A.D. Auld
410 (NSW). SOUTH AUSTRALIA. Near King's grave (S of the
Cooper), 27° 45'S 140° 44°E, 8.vii.1997, R. Bates 47341 {AD); Near
King's grave (S of the Cooper), 27° 45'S 140° 44°E, 8.vii.1997, R.
Bates 47347 (AD).

Distribution and habitat: Potentilla nanopetala is
known from near Innamincka in the far north-east of
South Australia, and in north-western New 5outh Wales
(Fig. 2). It is not recorded from Queensland, but as the
South Australian records are just 30 km from the border,
it is highly likely that it will be found there. At most sites
it is recorded from edges of billabongs, with associated
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Figure 1. Potentilla nanopetala. A. whole plant (x0.6); B. stem indumentum (x32); C. a lower leaf and stipule (x6);
D. oblique view of flower (x12); E. petal (x24); F. calyx, epicalyx and stamens (x8); G, mature achene, with attached style (x32).
(A-C, E-G from Bean 22942, BRI; D. from Te 205 et al., AD).
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indigenous herbaceous genera including Calotis R.Br,
Glinus L., Centipeda Lour., Alternanthera Forssk. and
Heliotropium L. At Narran Lake Nature Reserve (New
South Wales), it grows in the ‘Chenopod Low Open
shrubland & ephemeral herbfield’ (McGann et al. 2001)
on the margins of the lake.

Phenology: Flowers and fruits are recorded for
March, May, June, July and September, but it probably
would flower and fruit at any time of year when there is
sufficient soil moisture.

Conservation status: Data deficient (IUCN 2012).
This is a small plant, very ephemeral in nature, with
inconspicuous flowers, and growing in places not often
visited by botanists. While only a few collections are
known, it is likely that the species is present in alluvial
habitats throughout its known geographical range.

Etymology: From the Greek nanos (a dwarf), and
petaion (petal), in reference to the very small petals in
this species.

Notes: The first specimens of Potentilla nanopetala,
collected in 1979, were identified as the Asian and
European species P, supina in Jacobs and Pickard (1981),
and that name has been used in Australian state floras
and censuses since then.

Potentilla nanopetala keys readily to P. supina in Flora
Europaea (Ball et al. 1968) if the 'Leaves pinnate’lead is
followed, because it has yellow petals, solitary flowers in
the leaf axils, and petals shorter than sepals. However,
if the ‘Leaves ternate or digitate’ lead is followed, A
nanopetala keys with difficulty to P. norvegica L. In the
Flora of Turkey (Pesman 1972), P. nancpetala will key to £
supina, except that the stated ‘5-11 leaflets’does not fit
it. It does not key to £, supina in Sojak (2012), because it
has fewer leaflets than P. suping; P. supina appears there
only in’Key E, and that key is diagnosed by at least some
leaves with three or more pairs of leaflets:

Potentilla nanopetala differs from P. supina by the 3
(rarely 5) leaflets (5-11 leaflets for P. supina); the pedicels
1.3-2.1 mm long in flowering material {3-12 mm long
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Figure 2. Distribution of Potentilla nanopetala (closed circles)
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for P. supina); the pedicels 1.8-7 mm long in fruiting
material (5-18 mm long for P. supina); the elliptical to
spathulate petals 1.0-1.2 mm long with obtuse apex
(broadly obovate petals 2-3 mm long with emarginate
apex for P. supina); and the epicalyx segments shorter
than sepals (equal to or longer than sepals for P. supina).

Potentilla heynii Roth is a species related to both P
supina and P, nanopetala. It had often been included
with P.supina, until it was resurrected by Sojak (1988).Its
synonyms include P. amurensis Maxim. and P. parvipetala
B.C.Ding & S.Y.Wang(Sojik 2009).1 believe that . obovata
Bertol.is a synonym of P supinag, as given in The Plant List
(2013), and not a synonym of P. heynii, as determined
by Sojak on the syntype at K (Kew Catalogue 2015).
Potentilla heynii ranges from northern India to Korea
(Sojak 1988), and closely resembles P. nanopetala in that
its petals are the same size and shape, and the flowers
are axillary.

Potentillaheyniiand P. nanopetala canbedistinguished
by the morphology of the leaves, the stem indumentum,
the pedicel length, and achene morphology. Some
plants of P. heynii can have ternate leaves throughout,
but then the terminal leaflet is trisect, and the lateral
leaflets are bisected almost to the midrib (Sojak 1988;
Sojak 2004; Sojak 2007). The lowermost stem leaves of
P, heynii are either palmate with five leaflets from which
the middle one is trisect, or pinnate with two or three
pairs of leaflets (Sojak 1988). In P. nanopetala, the leaves
are all ternate on some plants, while other plants have
leaves predominantly ternate, but some pinnate leaves
(with 5 leaflets) are present on the lower part of the
plant; the terminal leaflet usually has 7-9 more or less
equal lobes thatare divided about halfway to the midrib
(rarely more). Similarly, the lateral leaflets are not deeply
bisected, but have 3-6 shallow obtuse lobes. The lower
stem leaves of P, nanopetala are either ternate with the
terminal leaflet shallowly lobed, or pinnate with 2 pairs
of leaflets, where the lateral leaflets are not bisected.

Potentilla nanopetala has two distinct indumentum
types on the stems and petioles: a) pilose, unicellular,
cylindrical hairs, and b) shorter 2-5-celled hairs with
flattened segments. Potentilla heynii has only pilose,
unicellular, cylindrical hairs; it completely lacks the
2-5-celled hairs with flattened segments.

Some of the achenes of P. heynii are 0.6-0.7 mm
long, smooth or with minute ribs, while other achenes

are 0.7-0.9 mm long with strong ribs (Sojak 1988). In
P. nanopetala, all achenes are 0.6-0.7 mm long, and all
have conspicuous ribs.

A specimen of P, heynii has been examined by the
author (AD98148115), confirming its markedly different
leaf morphology and indumentum as compared to P.
nanopetala (outlined above). The fruiting pedicels of
this specimen are 7.5-9.5 mm long (1.8-7 mm long
for P. nanopetala); the achenes are 0.6-0.65 mm long,
and smooth (conspic'hously ribbed for P. nanopetala).
Online specimen images of P. heynii (specimens from
P), determined by Potentilla specialist Jiri Sojak, also
confirm the differences in the leaf morphology and
indumentum already alluded to. The fruiting pedicels
on these specimens are 5-10 mm long.

Potentilla heynii is treated in the Flora of China
(Chaoluan et al. 2003) under the name P. supina var.
ternata Petermann, which according to Sojak (2007), is
a misapplied name, Chaoluaqn et al. (2003) stated that £,
supina var. ternata has the margin of the central leaflet'2
or 3-parted. Thisis in accordance with Sojék (1988, 2004,
2007), but differs strongly from P. nanopetala where the
leaflet margin bears numerous lobes that are not deeply
incised.

Fedorov et al. (1971) described Potentilla amurensis
Maxim., which is a synonym of P, heynii (Sojak 2009). They
described the terminal leaflet as ‘deeply 3-partite; and
the lateral leaflets ‘2-partite with an oblique base and
spreading or declinate lobes (leaves often appearing
quinate)’ .

Potentilla nanopetala will key to P. norvegica in Flora
Europaea (Ball et al. 1968). Potentilla norvegica differs
from £, nanopetala by the leaflets 10-70 mm long (2.5-9
mm long for P, nanopetala), sepals ¢. 10 mm long in fruit
(1.6-3.0 mm long for P. nanopetala), and petals 4-5 mm
long (1.0-1.2 mm long for P. nanopetala).

Another similar species is P. centigrana Maxim., which
keys out next to P. supina in Chaoluan et al. (2003).
Potentilla centigrana differs from P. nanopetala by its
serrated stipules; pedicels glabrous or subglabrous,
5-20 mm long; styles with a thickened base; and the
smooth achenes c. 1 mm diameter.

The recognition of P nanopetala, an endemic
southern hemisphere species, previously misidentified
as a northern hemisphere species (P. supina), is not
without parallel. Castagnaro et al. (1998) described
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P tucumanensis A.Castagnaro & M.Arias, a species
endemic to northern Argentina. It had, since 1900, been
identified as P. norvegica, a European species.

Potentilla nanopetalaishereregarded asanindigenous
and endemic Australian species. A label attached to one
of the herbarium specimens of P nanopetala (Bates
47347) says 'The ephemeral Aust[ralian] desert plants
are probably an endemic form, R. Bates, Dec 98. It meets
a majority of the ecological criteria of Bean (2007); it is
not persistently invasive; geographical discontinuities
are related to soil type and habitat, rather than human
settlement patterns; it consistently occurs in intact
unmodified habitat - no human disturbance is noted
on any of the specimen labels, nor are any weeds listed.
At the site visited by the present author, the habitat was
absolutely weed free and there was no evident human
disturbance.

Potentilla crantzii (Crantz) Beck ex Fritsch

This species is recorded as being naturalised in South
Australia (APC 2014), This record is based on a single
specimen at AD (Bates 27409). However, my examination
of this specimen revealed that it was misidentified. The
specimen is in fact Potentilla argentea L. Therefore, the
name P. crantzii can be removed from Australian flora
lists.

Argentina Hill, Brit. Herb. (Hill) 6 (1756)

Type: A. vulgaris Hill

Potentilla sect. Pentaphylloides Tausch, Hort. Canal. 1:
sub P, ornithopoda (1823). Type: P, fruticosa L.

Argentina was described by Hill in 1756, for the
species that Linnaeus described as Potentilla anserina.
Rydberg (1908) accepted the genus as distinct and
described several species of Argentina and transferred a
few species from Potentilla, but for the last century the
genus has been included in synonymy with Potentilla.
A molecular phylogenetic study by Eriksson et al.
(2003) showed that P anserina and a few other species
formed a separate clade from all other Potentilla species,
but was based on limited taxon sampling. The more
comprehensive sampling of Dobes$ and Paule (2010) has
reinforced the distinctiveness of the Argentina-clade,
and they recommended the acceptance of Argentina
as a distinct genus. Sojak (2010) made the required
combinations.

Argentina comprises 64 species, mainly in the
Himalayan region of Asia and in alpine New Guinea.
There is one species in Australia, and one species in New
Zealand.

Argentina anserina (L) Rydb., Mem. Dept. Bot.
Columbia Coll. 2: 159 (1898)

Potentilla anserina L., Sp. Pl. 1: 495 (17S3).

Type: Lectotype: Herb. Clifford: 193, Potentilla 1 (BM-
000628646), fide Rousi in Ann. Bot. Fenn. 2 : 101 (1965).

Distribution and habitat: |n Australia, Argentina
anserina occurs in Tasmania, southern Victoria, southern
New South Wales, and south-eastern South Australia.
According to Barker et al. (2005), Potentilla anserina is
extinct in the 'Southern Lofty’region of South Australia,
judging by available herbarium specimens, with the
most recent collections being in the 1880s. It has not
been collected in New South Wales since 1959 (AVH
2014). It is apparently stable in Victoria and Tasmania,
as there are some recent collections from those states.
There is a single record on Australia’s Virtual Herbarium
(AVH 2014) from the far south-west of Western
Australia, but that record is erroneous, the result of a
misidentification. The specimen involved (W.R. Barker
2317)is in fact Hibbertia grossulariifolia (Salisb.) Salisb.

Notes: Sojak (1994) published a key to Potentilla sect.
Pentaphylloides Tausch, as a precursor to an intended
revision of the group. However, that revision did not
occur. The key included a few nomina nuda for taxa he
intended to describe or combinations that he intended
to make, including P. anserina subsp. australiensis Sojak
nom.inval., for the form of Potentilla anserina(=Argentina
anserina) that occurs in Australia. The differences cited
by Sojak for subsp. australiensis (erect hairs on the
petioles, and carpels usually hairy) are not consistent
and Sojék later stated (in litt, MEL596484) that he did
not proceed with the naming of the subspecies after
having seen additional Australian material.

Argentina anserina (as Potentilla anserina) has been
regarded as an alien species in Australia (Jeanes &
Jobson 1996; Barker et al. 200S; Walsh & Stajsic 2008;
Baker & de Salas 2012). However, it was collected
by Robert Brown in 1804 from northern Tasmania
(Bentham 1864), just months after the arrival there of
European settlers, and its apparent diminution in the
wild (based on the lack of recent herbarium collections
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Key to the Australian native and naturalised taxa of Argentina, Fragaria and Potentilla (based on Australian

material; naturalised taxa indicated by an asterisk)
1 Leaves with 9-20 leaflets

Argentina anserina
1: Leaves with 3-7 leaflets 2
2 All leaves with 3 leaflets, or some leaves pinnate with 5 leaflets
2: All leaves digitate, and some leaves with 5-7 leaflets 6
3 Leaflets 3(-5); lamina of terminal leaflet 4.5-9 mm long; ripe achenes pale brown to black;
decumbent to erect herb without runners Potentitla nanopetala
3: Leaflets 3; lamina of terminal leaflet 10-65 mm long; ripe achenes red; trailing herbs with long runners ... e B
4 Epicalyx segments 3-5-lobed; petals yellow; hairs on lower leaf surface confined to veins .o, .. *Potentillaindica
4: Epicalyx segments entire; petals white; hairs distributed all over lower leaf surface 5
5 Achenes 1.2-1.3 mm long; petals 5-8 mm long; inflorescence branched only near apex *Fragaria vesca
5: Achenes 1.3-1.5 mm long; petals 8-10 mm long; inflorescence branched from about half-way .............*Fragaria x ananassa
6 Leafletssilvery on the underside *Potentilla argentea
6: Leaflets green on the underside 7
7 Plants erect; inflorescences terminal, cymose; leaflets 5-7 *potentilla rect:z
7: Plants decumbent; inflorescence axillary; leaflets 3-5 $ 8
8 Flowers mostly 4-merous, sometimes 5-merous; carpels 20-50 *potentilla anglica
8: Flowers all 5-merous; carpels 60-120 *potentilla reptans

from South Australia and New South Wales) suggests an
indigenous plant species being outcompeted by weeds.
The existence of the very similar Argentina anserinoides
(Raou!l) Holub (syn. Potentilla anserinoides Raoul), an
endemic of New Zealand, suggests that progenitors
arrived in Australasia without the aid of man. As |
have no field knowledge of A. anserina in Australia, |
am unable to assess most of the ecological criteria of
Bean (2007). The phytogeographical criteria present
somewhat of a contradiction; on the one hand the
presence of a closely related indigenous species in New
Zealand (A. anserinoides) suggests an indigenous status
for A. anserina in Australia, but the major disjunction of
the nearest occurrence of A. anserina suggests an alien
status. While the origin status in Australia is uncertain, |
recommend that it be treated as indigenous until such
time as molecular markers indicate otherwise.
Although on morphological grounds, | am unable
to consistently distinguish the Australian taxon from
Argentina anserina s, str. from the Northern Hemisphere,
its geographic isolation from Northern Hemisphere
populations questions whether the Australian taxon
may be a separate genetic lineage worthy of taxonomic

recognition. Argentina anserina has already been shown
to be highly variable in chromosome number (Rousi
1965). For these reasons | do not advocate the usage of
‘subsp. anserina’ for Australia. Until a molecular study of
the whole species Is carried out, the taxonomic status of
the Australian taxon will remain unresolved.

Fragarial., Sp. Pl. 494 (1753)

Type: F. vesca L., fide Rydberg, N. Amer. Fl. 22: 356
(1908).

Mabberley (2002) advocated the reduction of Fragaria
into Potentilla, a course which has been followed by
Australian herbaria (APC 2014). His opinion was based
partly on the initial study of Eriksson et al. (1998), which
used a small data set, and produced some clades that
were only weakly supported and tentative. Eriksson
et al. (2003) expanded both the number of taxa and
the number of gene regions examined. The resulting
classification placed Fragaria and its allies in a separate
well-supported clade (= Rosaceae subtribe Fragariinae
Torr. & AGray), distinct from Potentilla s. str. The later
studies of Potter et al. (2007), Lundberg et al. (2009), and
Dobe$ and Paule (2010) have all reinforced this finding.
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Duchesnea Sm., on the other hand, is deeply nested
within Patentilla s. str. (Eriksson etal, 2003).

All of these recent systematic studies have shown that
Fragaria cannot be subsumed into Potentilla without
expanding the boundaries of the latter genus to an
excessive degree. To maintain monophyly, a merger
between Fragaria and Potentilla would necessitate
the sinking of all genera in the subtribe Fragariinae,
including several other well-known and speciose
genera, e.g. Alchemilla L, Aphanes L, Sibbaldia L. and
Drymocallis Fourr. ex Rydb. Thisis an option that none of
theaboveauthors support. Therefore it is recommended
here that Potentilla x ananassa (Weston) Mabb. and P,
vesca, naturalised in Australia, be reinstated to Fragaria,
as outlined below.

Fragaria x ananassa (Weston) Duchesne ex
Rozier, Cours Compl, Agric. 5: 52 (1785)

Fragaria chilcensis var. ananassa Weston, Bot. Univ.
2: 329 (1771); Potentilla x ananassa (Weston) Mabb.,
Telopea 9: 796 (2002), syn. nov.

Fragariavesca L., Sp, Pl 1; 494 (1753)
Potentilla vesca (L) Scop., FI. Carniol. ed. 2, 1: 363
(1771).
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